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(54) COMPOSITION FOR PRODUCING INSULATING THIN FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition which has fine pore diameters, 
high porosity and excellent mechanical strengths and is useful for LSI multi- layered wiring 
processes, by compounding a specific trialkoxysilane compound, a specified alkoxysilane 
compound and a specific organic polymer. 

SOLUTION: This composition for producing insulating thin films comprises (A) a trialkoxysilane 
compound of the formula: R1(Si)(OR23 (R1 is a double bond-containing 1 to 8C hydrocarbon 
group or the like; R2 is a 1 to 6C alkyl) and/or its hydrolytic polycondensate, such as 
vinyltrimethoxysilane, (B) an alkoxysilane compound of the formula: R3n(SiXOR4)4-n [R3 is H, a 
1 to 8C alkyl or the like; R4 is a 1 to 6C alkyl; (n) is 0 to 3] and/or its hydrolytic 
polycondensate, such as tetramethoxysilane, and (C) an organic polymer which has a main chain 
comprising an aliphatic polyether chain having 1 to 12C ether group-containing repeating units 
or the like, such as polyethylene glycol. The components A and B are charged in amounts of 10 
to 100 wt.% and 0 to 90 wt.%, respectively. 
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bx ( h y ^ h+^>'J;i/) l, 4-tx 

( h 'Jx h**^y;l/) ^>«>&£#EjW6ft<5. 

[0026] ±iao h yriU3*ix^^>jRir^3* 

^10^100wt°/o ( 7;^ + ^>7>W0-9 0 
wt%r*^Ci»IU\ hV7^^yy7y» 
WlOwt tt 4 i ^?-Ltt*6*?SMScD««W5*S 

[0027] ccoafttc-ocirtt^gys**, ->y^y;u 

[0028] ?6cc, »6tis^y^y^/w«^y v 
'j ^*sat a/ci&tc, ^-^m^ 

&c2^3flS©;WR, 7;W;«X»7 y-;US<D*S^L 
*»M©^-r*fb^«!Cc»^-r4c£fepi*fer*4. ffl 

[0 0 2 9 ] ^^**Wtcto»s#WW««ofiJiS«* 

iTh'J7^^>>>y7> SIS ^ T )l> 3 + ^> > y >m<D 

4o 

[0030] $^rfflt^til>wWJ7-<i;Lr 
T 4 J: 5 ft <fc o ti^* 3 h^-rt ^IHJWOR * 

^fliws^^ yxx r)i>m, $tmm& 2-12 y 
-*r*-m, *j<fccxift**f**2-i 2©r>^-f 

F**W«>5iSL/*ti[**r-5»H»IK>pyr>^-/ K 

K«*ott*w^€>atfn5*M(**^&w*7i<y 
[003 1 ] ±sbw*#'j 7H«t*oti mm 



11 

4 *rr £ Bswwi * y x - ^ jkdwi iit, # y * * u > 
u^yyn-ji/. h ^^u>^y a-;k #y 

*u>yy =i-;i/a**tf 4c<t*sr*s. 

[0 0 3 2] gS*»*5 2^ 1 2cDxxr";ua^jj*0il 10 

LmtiL&G-rzumi&tfv xxmomt urn #y 
*77*n^h>, #y *^a^^ h>^y*-;u, #y 
tvsp^ ^ F>^(D, b Fo + ^^i^^BOli^ft 
■t>^£ F xoBaw^WiJj:^^ yx^-u>**ifu- 
F, ^'jxf u>x^^-F l #yx^u>r^- 

F, rf< U x^U>Hz;s^~ F, ^>j7'pfl/>ry^ 

F, #y **^x*u>7^- h^co. 

So 20 
[0 0 3 3] K*»3W2^ 1 2 FS^Wt^ 

0 iM L/#{a*W-r £ HSlfiKtf y # - # :* - F o« ibr 
tt. *';xfi^>*-ip*-h, ^yy'at°u>^-4< 
*-F. #y^>£^u>#-#*~ F, #y^*u- 
-rf*-u>*7-«F*- F»©#y F^&tfsc 

K*»fcW2- 1 207>a-{ F^ f»* 
**0igU*{l*^T4W««^yr>^^ F^W FCD 

^f\ #y t^^^m-^ f\ #y^^3>r^** 30 

So 

[0 0 3 4] cti6©mt>, #y 
;k #'J^Pb*l/>y'J3-;k #y #:/a-5^ F> F 
y*-<>k #y f. #y-^>jry^ 

U>*7-sK*-F, #y^**-rf*u>#-3j<*- F, 
#yry#^ju**t/ f\ #'j7«*>fW+'> f\ 
#y-fe^rj«Yii'**^K*rac**o*sw4Lt^ ft, r 

;U+ U > ^ y 3 -Jbi «JKIR» 2 M-t<DT>l<t?><Dm— 

;i/B*. 7^e>it bv;>8 t ***y>ai 
:oo35] y 1 Lr±Ba»oBii«K* y 
y ^-*»*L&*t©*?Ltt^y 
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y y ^-*^f** 6*a**»*/c«>© 

«0EflK#K < ft 5 ft £©NM#s£ D T 5f * L < ft t 
[0 0 3 6 ] *^<Dl^aWflao«««JW:toW4*« 

Sr*s F yr^=»*^^>Jii, r;i/n^^^^> 

*©{±i£#M£tt* 1 *»SKc*tL 10' 1 -1001 

10GSM8M;g£<tfc, +^ft^«?SS*WTS^ 
[ 0 0 3 7 ] *r«W* y v-(D#^»i»¥*3r 100*^ 

h i o 0 7fcfc*c4jWff*tA>. cc-eaat^c 
tisr*4. «#y?-B, *«w©»*3js«ftto 

ti ft t > ft h tf . T ^ ^ * > 5 > Jfl*# WEt6H$ &c 
[0 0 3 8] *«WCCteW4J»*»»«ffl©ffl«?W«, ± 

>ii7;^t^>7 >»iw«^' y v-*g£-rs c 

^ir «ft c i*i . — ttcc TJi/a * tsi/ 5 >m t U 

6h«*«(0«iL/r, Cl-C40-17^-Jk 
C 1 -C4(Dri7^3-;k y»J-fe';>&iWJU 
7 5 F» N-^^l/WA7 5 F\ N-if;l/*;lA7 
;F ( N, N-^^WATO\ N, N-yx? 
;U^;UAT^F\ N — > 3~)l7-\z h 7 ^ F . N - x ^ ;U 
7-fe FT 5 Fs N, N-^^;U7Hz FT 5 F\ N, N 
-^x^;U7-fe FT 5 F\ N-^^t'a'JF>, N~ 
^iU^Ji-t^^ y N~T-fe^;i/^r;u?P y N-* 

;Jl/t'pyi/X N-7t^b-p'J^>, N, N' - 
^jp;!/^ ;l/t*^-7^> 4 N, N' -^T-fe^^t'^^^ 
>4£©7 5KJ| 4 fF7^W^I/7, N, N' - 

[0 0 3 9 ] 4/c, *#6KfrC*5CiTT^3*^>^"5>» 
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^7Ko^n*^ffi^^WcD h y r;bn + ^^^>HR 
&c#tL0. 3-1 o 4 *;k »*L<ttl-l o^;n? 

[0 04 0] *^tc4o^T^ft4^r;u^^^>>^> 

wiLtam m*. *bl «n mm, mm, m 

MM. 7>tir*, *iMfc#y*A, *H<b^hU«5 

& h v r ;^ ^ i/i/ 7 >»R^7 n + ^> v 7 

< « l o- 1 -=eji/OT^a^r*s 0 l 

it W»#£li)E L , tfj— &£?Lttf***f# 6 ft & l 

30 

mmmic mutrr * c ± #r a 4 □ 
[0042] »c*»!8(cfci«i/ y * ffr/mmtf y 

w £ y * yji'/ww* y v-«^jk<djbiik** 5t*r 

a«0. 5 Mm -5 m 
[0 04 3] ««Wg|ffl©fflRS»*^r It 

SiiltliTJb^-^A, ^£>, £>PA, 50 
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Jk IB, iBv £>£;k £>^X<r>, tX^A, a 
^*£Hr>y 7;l/*7\ **~r, t^p^- 

t, swtf y^x »t**>, »b*>*Jk »b* 

[0 04 4] ffejft«MfflCDffl^CD^^5fetl^ , ±IB 

^>^>, 3 -r ^ yy'avji'h y x h+t^>^>, n- 
(2-75 -3 -7 ^ y^PtJb h y j* 

^>-7>, N~ (2-7^xf;K - 3-7^7'P 

yy h*$/5^>, 3 - ^DP7 , nb';N^^^ao 

3 - ^ P D 7°D b°;M ^t/x h + >>^>7 3-J)l> 

y°n t*;u h y y h + 3 - yy-> Ft^pb 

h+v , >'^>, 3 - y a+->^Pfc: 0 

h y^ F*->^^>, 3-JZ9W*r*s'?W)[/jl 
^)\>i>* b +V>-^>, ^^^^ ^JU^v'^lf 
;UT-fe hT-fer*- h7^^*)A^^V7'Pb'U- 
7^5x^Ah»J^ (if;l/7-feF7tf-h) , 
U^AbX (x^;l/7t F7t^h) ^r^T-b^Jl/ 

[0 04 5 ] teiS?8JR«(Dffl^*X«±CC^-rSjS 

fpccg i ^ . r ^ ^ * ^^"y >m<Dtf)iitte£ vmm 
y v^«^*mcct wto«att«pcc«3er * «> 

1 5 0°CCDl5Hrtf <Sraf«4Sl£itK*s^S< . 

[0 04 6] mmzmmm&a* -mtfMttmm 
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«3 0-2 5 0 , CO|iH-Ctf 5. *fc*ETT(e«*tf 

** *w & & at> cc . & * jc as * ±if s •& & #f e. ia»-r 
[0 04 7] *l6W{c*ii>r h u r;U3+i/">7>Stc 10 
yjl>x*^;l/*©S£Mi&8iJB#iC ! #g£ «fc 

r v f t^ift -¥>w«»ii< &w «c t com 5 y * jujs&r, s? 
t v { t . ry Ffbim r -fe h -7 * y > & £' 

i. &*DCDfc<DJ!»sffifflr*So Cft6B#fcfrefeffl&4 

> i Mtaucato i o - 3 - i Mas, jfiKuio 
[004 8] c©«fc5cci,-a# y#$*;i</w« 

citt-H. u*> o > lsi zmmmtcommm t l 

30 

[0049] *muc*s» z&iL&is y -> y 

tf-yjiz/wistf y v-a^(*isss4c 2 5 0 ~ 5 0 0 -C© 
i4*ttr, w«iJ<y^-©**«fiJEi»*-r4ciKj: 

0«SCC«fc-S*s, 3 0 0-4 5 0°CT*5. 2 5 0°CJ: 

jR^t#e»n*^fep^*-5„ jttc 500 -c=t n ts^sa 

*bl»#s, COSS^LS I CDiSjgXg-Cfflt^OBH 40 

[00 5 0] Wfli* 'J v-^£©fc8t>©«SfiR^|ffl» 1 9t 
-2 4B#W©|5Hrff ^ C i*s*f a Ol>. 1 #«fc >34>& 

1 » <t #n * y v -©^**5+^jttf l & o > © -c. ff e> ft 
tbw«* y v-oi»*» 2 4 B#ra«rttc^7-r s© 

[005 1] y v-l**©/c»©«isS#H»»* 

3R. TJFn>. ^'J ^Afc£©^y§tt#HSiT-CfT-?T 50 
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BHb14#B4iteflJi,>5 c £KJ:oT*toS»**B*l«>W8 

£ i- x t > 3 t . [BiBf tc&n&f y * * u r 
t, > s 5/ ^ y - ;uawsts i> t **f t* £ <- > BtiH t 3 ft . 

[0052] fi6n/cMtt-> y y Mtmxtm 
;HbS'J©^ibr > MJ^fiW f-+->^7>, hy> 

■J ^ F + 7ii*Fyi h ^>^C<i:© 

r;U3+->~>-7>, h yy 5 L Ji^i'pp>-7> l ^^^ju 

pc->7>, yyf;i'i'aDy7>, i>^^;ut^;Ui' 
PDi/7>, ^ ^lUh*— JUv 1 ^ p D j<^;I/i7p 

ODy7>i, ^.+17-^ ^JUixV51f>. N, N" -b' 
^ < h *) *?-A>*/*))\>) ^1/7, N- h 'jyWi/'JA 

r-bhr^F. yy^^F y^^Ji/^ y;i/T5>. 
^JU F y x^jUy/'j ;UT 5 >, F y J ?->lis <) 5 # 
•/-^tt £'©>- 5 If >W£ <t*s*lf 6 tl s . yyjwto 

[0 0 5 3 ] »©«iIIffl©iffil?:ffll,>5Ci 
(a-^t, ^©Sfi^ffl^T. LSI^«Ei8©^a 
•fe X iC^B K ii^r * S ^ D H2 * -C . */jNft^?LS <t K 

*#feHj©ia^%B. ®fa^*©ie«ffl$6#<*. ^^cl 
s i ^nga«ffl^?Ltt>-y*ffii^M©M^<tLr#^s!) 
xmmx$>z c 

[0054] 

*#6B^©«l*iJiSHB c ft e ccpg^ 3 ft £ & © r B I 
J; v&imis y * ©if ffiBTiE©=&g£ffl t > r 

( 1 ) YMtcomm : *»W©*6ilWIIWH©fflfiS«J*>> 
'J3>^ ^Sf fcB* 7 y;«***i L . ^ 

cciEor mmnm&Ltc&vm 3 o . 5 mm©a^i*i 

( 2 ) jfBjJte : *^©it&iiipj|£ra©iffi^£ 77 7 
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(3 ) 31*$ : Sft^£> (WTT i Niit^) 
ffiCC®)sE L/c %s y n > ^ A ^j- tc y ^g^ft* 

flt», C©«BtO±gBiCSUSiJ<D-=7^^*a0TTil' 

> ^>X7t7 -f1f*ffl(,>T 1 MH z tCfctt&itSS 
«* ( k ) *3<&>tc 0 

[0055] ( 4 ) ti^m (mm, wo^mmm, 
*#«•) : m«jMt^^ft>j«inaiai2 ois u 

ffi*O5«BftC0. 0 5 gJtO»3t*»Wfci*(Z>ffL 

W) MOO - { S> / 0 

* 1 00} cD^cD^itCffUjA^glfl^^ 
3£<£>/c D 9f«tttt^ y 3 > x ^ ±©JBBc 1 0 n rnCDJg 

(5) ?LS, ?LS#TP (N 2 BET) : AWHf^Rtt 20 
*®#^;«n«*J««B*ffi(r^„ V/rffl (d i f f 
erent ia 1 volume *Sfl*U Wi&i ( c 
c/g) /A) tl 0- 3 «TcDg(5^(C«*^±?L^i?SE 
LttHiLfc. (6) MflNffig: S 1 oan*±ISDEK 

tak- i i A&mBmsmj&atim^it. 

[0 0 5 6] 

1] b^Jb h yx h + ^->^> 1 . 66g ( ^ 
yx^u^yy a-n, (5)^14 0 0 ) i. 0 4g^y 

£>>-;H. Og, isj?)lTte KO. 3g v 7 

P ^' 'J 3 ^x^f;t/T - h 0 . 2g 30 

te<fctf*0. 3grCC?gfi?U ^ -f F 

0. l gfciwaw <o. in) o. 3 gfln r 

ffl©»«*«fiR*i/»j3>i5*^«cXfcf>n--h (15 
0 0 r p m, 10#), SSfctt^^XttLhCCSBKL/fc 

;Mt u ^> y # >?)i/mmx y v-at^ftiBtsfc. 
c<?» y u>f)\>/mwt y ^-^ftswiaw-r* o 

B*T\ 4 5 0 °Cr 1 B^TO U M/IO , 6UmCD 40 

[0 0 5 7 ] ^yn>^^^±ic^)SU/cKcD«S« 

1. 8GPa, J¥Li&*iia[*tt9 8%. ««ttW3 5 

fcS»*«60%r*D. ¥*WL«2. 8nm> lOn 

MHzfcteW41tBI«**aW3eL/tiC%. 

2. OT*0, 8£*0^y^70«t«*r*44. 5£;*: 50 
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XTHott^. «±©«S»ttC©*?Ltt^y*W« 
[ 0 0 5 8 ] 

h 'J ^ h3^>^>0 . 7 0g. #'Ji^U>#'J 
3-^(^140 0) 1. 0 4 g*^^y-iH. 0 
g, ^y^;i/T-feF7^ F0. 3g, "7'nt°u>^yn 
^M^Jl/X^-f^r-fef-FO, 2 ff*5j:CX*0. 3 
r&c*»U K0. 1 gfci« 

11(0. in) o. 3 emzzctv^ftwvmmm 

n>H;x/^c* fcT>3- h ( 1 5 0 0 rpm, 10 

y ^^#»B(ttawt*-3fco *oftco5/ y *y 
^/*«# y ^~*^w«*fi*T. 4 5 o °cr 1 h# 
nAiMtu b/po. 9 3Mm<DjMiia^Ltt^y*aM 

[ 0 0 5 9 ] S^y 3>»?x^±tC^L/c|«CDWa« 

1. 6GPa, WL&frmmmz9 mmmx39 

fc£l**tt5 5%T*0, ¥MS2. 8nm, lOn 

IHacc Or Ti Ngt±CC»JES0fc*?Ltt^y*r»«IOl 
MHztCteWSl:tit«^%«IS0/c<i:C6, -e<Dffitt 

2. 2r$>o, S6*<D^y #(D8t«*-e*S4, 5** 
»<Tion»fe. «±©is*ttc<D^?Ltt^y*»g| 

[0 0 6 0 ] 

[*J6^3] tfxju h yx h*t/i/^>o«fooccr y 

2. li^ifr^D, S6fcB!K#2. OGPa. «PL 
ii*B«^i9 8%, «#f4«3 lMPat*9, 

[ 0 0 6 1] 

[ib*5^J 1 ] exjb h ijx h*^^^XD«t>0tC^^ 

1 4B«oa^*tfofcic*awa*att^y/7»ii 

ifi.m$ifi0. 5GPai*6*<ifc«fltt>15M 
Pa <L<gl>fc<Dr#>o/c„ 
[0 0 6 2 ] 
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